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(54) SEMICONDUCTOR SWITCH 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
switch which can be used over a broad band and has a 
low insertion loss and high isolation. 
SOLUTION: A transmission line 3 which has a 
characteristic impedance higher than that of a system 
and a length which is shorter than the 1/4 wavelength of 
signals inputted to or outputted from terminals 1 and 2 
is connected in the middle of a signal-transmitting path 
which connects the terminals 1 and 2 to each other. 
Then FETs(field effect transistors) 4 and 4a are 
respectively connected between the terminal 1 and a 
reference potential and between the terminal 2 and 
reference potential. 
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m2<D^bmmm&b<om^WA^ti, -o-tr-^v 10 
x&~siX'tzz.bfcj:ixx'< vj-^ymrE&mM^s 

[Hfsfcil 2 ] * 1 *5 J: t«B 2 <DS^£Stti-*«#fi 

/4 J:9«v^*S^eaS»Ki:, 
^^^tsiHaot^^ ^^ibfesrSlifeu 20 
s 2 t g*pmfc * <nm msa £ n/citi^ ^ 
3 ] » 1 *s <tt5jB 3 (nffi+zmm-tzm 1 ^ 

A**^:*itftB»^bffl**tLS«#oS[«<Ol/4 
J: 9 *av \K $ 60S 1 coeiH^SS £ > 

ft2<ofii&Mg£« 

»2oea6«Bi:S3(7>*^iwra*c»A*n, 

J6U ¥W** J F-fcJ:oT*fiKSnfc!B2 0^>f 40 

ft 2 <^e5S»Boi^JB £ Silfi £ coFbI fc*n«x#A 
4**tt*-fy7-. 50 



[»**4 ] S l *5«t^*3 ^KS^-SrSlRi-SlS 1 <D 

A**feli«tE«^^lHA <**t5« ^-co&gcD 1X4 

S 2 & J: tfS 3 o>** 5 JB 2 (OftffiifiB * 

>t-^^U t^o, WE*-T-«cA**fctt«lrE 
igg^bttS^ £4x£{f -^cDiggco 1/4 £ <9*av>g£co 

mi<oi®*bmmm&b<Dfflizi$A£ti, ^yt°-/y 

^i^CiotM^titl i <n*«< y^mb, 

I- J: o r »rit S ixfcS 2 <D * <i y J-^fk b , 
m3<ni®?b S$t& b (Dm lc» A * *tfc*** ^ 1 «r 

IW**5] Sl*5<t.^S3CO^^S^^Sl ^ 

AASfcftTOEaB^fcffl^SixSW*^*^ 1/4 

s 2 *3 j: r>*s 3 cD^T-^rg^-r 6S 2 <Dm^&mm&* 

^f— ^.x&WU ^o, t9E*^^A^^/cHHtlE 

jH^d*e>m**ns«»«>««<o 1/4 j: 9«v^«seo 
m2<D&mm&b. 

m i <7>esi»B bms b ton (c»a $ tutm 1 ^ 

S 2 c^fiiSiRB <b S 3 b <om Jcffi A $ ttfc JB 2 co 

s i <o&&m&<Dmi& b mmm& t (om^^^n a 

£ti. ^ ^K°-y^*&*f^-tZ>^ blzX^X^J y9- 

m 2 ^easj»B^i^* t smmtt b <om \z*ti*tv»A 
x^ftflsfcjamu ¥*fr3R^i-<to-c^stt^»3 

[SB*JI 6 ) S 1 t^S 3 0»^*rJ»«!-t-5fB 1 ^ 

m 2 *5 j: xm 3 «rtttt-r s * 2 <o«-9-aaeB * 

yf-^y^^L, t5-o n mjIs^T-t^A^^fciimjiE 
JS^^bttl^Sixa«*coftSo 1/4 «t «9^v>^$co 

mmm&b, 
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J:ot»«S tltcWi 2 <DX J y k . 

imxm 7] mi texvm s 5* i ^ 

rfc^Jior^^y^v^ttf^trllHL, 10 

m 2 *d j; 3 <n%$+ zmm-r z> m 2 com ttmsu * 

* 3 SiMt £ Jcfli A £ ttifSi***^- i £ 20 

m 2 <t xim 3 sr«Ki- 5^2 <Dft -*§-eitst& t» 
yt-^y^^ti, *>o, «ria»^fcA#*fcttffliB 

fei^^S^ i: , 30 

ffi 3 t jb i <Dfcmim& t com (cap a & initio e 
-yy^fifti:, 

mce^ikisopqH <^ mmm& t com tc^n^mf a $ 

*u ^yt-^y^^^t^riiicioT^^^f y 

[f»**9] JBi*3«tU 5 «3iD«T-Sr«BE'r , *«io 
«#fi*ttB+«cl*A*Jx, ^yt-^yx$r^t^, 
r^aot^^fyfy^lM^l, 40 

£ l co^kmi co^^i 5>^«fceoMlc#ASftfcJB 

^ i co^s^t- i: m i co^-r vT-^&kcomcomi com 
■%&mmm t &mn& t com kwa ^f^ye-^y 

W> 2$o£UM 3 O^^- SrSJRi- 612 (Off -g-fiSftK * 
KffiASft, ^<7)#f£>< ^t 0 -^;* J: 9S5V^WH4>r > so 



^a>fem*£jfta«#<aiftft0>l/4 X <9&\<^M£cofc 

mm&k. 

m 2 coffi* t mufc$kifm k com jc»a $ tutm 2 <^ 

s»iEeai«K £ * 2 o^ft^T- 1 0>n<£>* 2 oft^ei 
m& k mmmitL t com \zw a $^20^5/ ^a 

msco^k^l coxj yffft^Btfe»)^oS3 

t mGesiiktt * on k#a s jxfcfg 4 co^s^ 
k mmm& t com \^wa $ nt^m 5 commm* t 

&ffittz.k&&mk't2>¥mftX'< y^o 

1 2 ] 1M9 0{Pm^»^^(-*3V> 

T, 

[0001] 

[0002] 

[^^(7)s^i a*, <h &mm k^ 

» z> m^Bmmd&coty <o #*. ic*«h** -< ^ ^ v > p> 

[0 0 0 3] [lfiofi-i-eiSl2lKS:«)0#^S«*o 

mi 2mt^mm^comm/mm^ 

itfcSo Hi 2 (a) fi, 2o(DAtibi^^ J F-3 1 , 3 

2n^«#fiaai8fc»LTa[yijjc^^ ^^«^3 3 a* 
1, 3 2ntt#iafcfto, ^-r 5/^*^3 3^^-^^ffi 

O^W3 1, 3 2nfi»»£46 a i t #tt:*>f y^^: 
[0004] il2 (b) It 2 oOAtti^^T- 3 1 , 

3 2n<z>fli#e*ai64:aiis«ffii:on«c^©«#ea 



(4) 



VtfflW-1 0-335901 



7f^3 4^t7»i:^3 1 ) 3 2Mtt«ii 
3 2ratt**£tt*¥Wtt*'f -/^ 

[ooo5] tzzx\ mmm\E\mcmi<*t>ti¥mt£X' 
m\z£*)nm&mwvxx>{ yfy^nsp i n 

* (FET) ^/<>faK— 9 h^y^^^-jglcffl^Pj 
[0 0 0 6] ^ y^ 

WMcom&^temi&ijiR o f f t&mc o f f ^^ijihi 

[0 0 0 7] Wttf, 012 (a) (DIhIKT-, 
-T 5fc«>if Aa56Srfi«**6JC|4R o nS:/h*<t*i 

(CRo f f £/h£< L;6>oCo f f <-tZ>Z t\c 

5 0 

[0 0 0 8] RKKIC, 012 ( b ) <DJb\&X\ W A»* 30 

f f LCof f Sr/hS<t5i:, [eWteR o n 

-fyu-v-av) ^S5;^m4<45o 
[0 0 0 9] — ^4r^yi — ->a^#5M 
£LT012 (c) - (g) le^-r<fc Jfcfl&Sasfc*. 

Hi 2 (c) (1112 (a) IC*5lt5^Y s>^ ^3 
3, 3 3 a *-2<Bi[^JJcSJRL^fc(0-Cfe5o 0 1 2 
(d) H2fiOAttS^^3 1, 3 2WI:012 (b) 
<D£ 5lC*-f y^mf-S 4, 3 4 a fc2«MW«fc:*RL 40 
fct><DT*£>£ 0 0 12 (e) (i2fi^AttiMf 3 1, 
3 2 ratCEl 1 2 (a) io«tt/ (b) <D*4 y^m^3 
3, 3 4^m^^TL^(CiagLfe 1 b(Or*fo5o 0 

12 (f) tt2<BoAm*» j f-3 1, 3 2 rates 12 

(b) i3«fclMc) 0>*>f tyf-STPS 3, 3 3 a, 34 
^m^^itTT^teiamL^^C0T*fe5o 012 

(g) f4 2®COAtfcS^^3 1, 3 2 rate0 12 (a) 
*5,fct* (d) (O^-T >;/^^-3 3, 3 4, 3 4 a W 
^ frit T * ^ t e SB © L t> <D T* & £ 0 

[0010] tm, eti b (offii&teffiti ta 1 2 50 



6 

(a) , (b) lc^Lfc**«ja<D3|£*ft:;*>r y?-*® 
^ y u— : ^ 3 >-<£>|6]_ktei: t^otJfAS^Tf 5 

tv>5ra«^*>s. 

[0011] eoi^te, *¥AS*<z>ffi;*£T>f y 1 — 
i/ 3 vcoftJii:^ Zv*(efcK-r5BB«(c*>So Sfc, 
ett^tiR on, Roff, Coff GOx^-Y 

mz&mztiZo VficmmsL&xteR o n tc o i t <d 
M&X'Stmzti&o ^er% rttb^RHSrWft-rsfc 
^tej3V>Tf4^ v^^^S^WiDtSCi: 
(eioTe^C o f f Sr^r-vvir/uU 
Sit5e<!:AS^e>nTV^o 

[0012] 013, 14, 1 5(4^>^^^^^DL 
«*^***^>f i'f ^t/n y ^HffeSo 0 1 
3fi. 3/^*^-3 3te^J(e^ 3 5^{^p 

U^:fcco-efe?) , y^m^S 3<D*r±mmc o f f 

^i-5ri:iej:0, *WHt[Wc*3^rCo f f 

[0 0 13] 0 1 4(4^^ y^S^F-3 3 tefijHj» 

K3 6,3 6 a £Jft£i3 7 £ £tt*D Lfc fc (DXth V . 0 
1 5t4*-r y^m+3 3, 3 3 a, 3 4 XTm\s\9&&M 

i£U e^e^Jtefc^ss 3 8 Z^mi^fc t> a>x-fc 
5 0 e<Dj;9te s 014, 1 5 tti^i*tLfcfi2lj»Ko>r 

fe«)+»/«cr>r y ^(ombtiz&m^^k^^ 

[0 0 14] [2ffl(^«-?-e*0KSr§J9*xS^*<O 
*l^>fyf] We s 1«*6D2fi|co«-^e^lHlflSSr«] 

tS. B16, 17, 1 8t4 2^(7){f^iiS^^ , 9 

[OO15)0 16t:ff6**^/f5/fH 2ffl(^a 
fiABMftfe^3 1, 3 2^J:^l<|g0^ilA 
tU*»-T--e*>S«-?-3 9Sr*«Lr*5 0, 18^3 1, 3 

9wii wflr#ea«i8i:»-f-3 2, 3 9m<om2<n 
m%-femm&*®<om7LZ>\><oxihz><> $&=F3 1 , 39 

«f3i tS2p«ffii:^rate«p«co^>r yfif 

3 4*S|¥ASixTU>So ^3 2, 3 9raie^^^3/^" 
5I5-7-3 3 a^#A**t, 3 2 0>W»Ctt 
^-f 3 4 a^A^tttl^o 

[0016] ^^yfS^3 3*5j;U t 3 4a§:t 

V^ffiteLT^-< y^*^3 3 a*Dj:i/3 4 Sr^"7«ffi 

tei-s^aa^ 3 1, 3 9ra<ofgi <n\t^fcmm&tmi& 

tte*), ^^yf^3 3fc e t(;3 4a?rt7W{:L 
T^-f *y^m+3 3 a fcJ:t/3 4^tyWcfStJlS 
f 3 2, 3 9W\<Dm2<Dfe J %&m&L&&mj£btj:*). 2 
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[00 17] @17|C«5**#^>fyfH 2m<om 
4AttiM^tfc5^3 1 , 3 2 #4 tM A 
m*»^*5«^3 9fc»«LT:l3D % »^3 l, 3 

[0018118^31, 3 9ffl{Cfi % ^co^te-f >fc°~ 
^>*Z OK* LV*tttt>f >t 0 -^^^ $rJ^o 1/4 j£ 
ft»B4 0^fflASn, 1 ^aas«<fc4:<0Bllfcli 

2, 3 gHCii^^tt^yf-^y^ z o(c*f L^W 

tt*f Vtf-y>^Sr^Ol/4R^:j»K4 0 ai«f AS 
^T-3 2 <DPiBKf4;*>f y^-*^3 4 a 

[0 0 19] ST, ^^i/fif 3 4^7»IT 
3 4 a l/4ifcK» 
SS4 0 aco^>t°-^>-^^m^(cJ:«9, ^ilAtH^J 
SB^-3 9 7^*^3 2$J£JLfc^:/fc 0 -^>'*f4»&*: 

kteZtztb. *^3 1, 3 9 BIOS 1 »fS 20 

[0 0 2 0] ^^yfif3 4W>«i: 

LT^-r y^*-?3 4 a Sraf-^ttJB^i-SirM^S 2, 

tLT(j:MMiF7y^^ (FET) ^v^tf- 

[0 0 2 1 ] |18}:i^S^>f7f-H 2fl§60$J 
5iAtU^^r*fo-5^3 1 , 3 2*3 4tflfl§<7)*iIA 30 
M^fc5W3 9^lL«^ »3 1, 3 
9fm<E>fgi o«-8H5aaKtiB-^3 2, 3 9P*1co!g2co 
m^fciti^£^9#;t5^C0T'&3 0 W3 1, 39 

mia**4 3##as*u m^s 1 tmmrn, 

&tcom^am^ ^^^^>i/4SSi»K4 1 1 

DC;ft -x hffi<D3r-r^>^ 4 2 fc #SWcKMf£flfA S 
[0 0 2 2] ^fc, ^3 2, 3 9^l»^tt>f> 

t°— y z o tc^ Lv^t*-r > i / 

0 aas»A£*U iST- 3 2 40 

inictt*>f ^^^3 4 a ^f¥Asnrv>5o 

[0 0 2 3] ST, ^^^li L 3 3fci(;3 4a^t 
V^^fC-T^)^ l/4ifigiRK4 0 a <7M 
a£*fffflicj:9, #S*^3 9a>b»^3 2fll**fcW' 

^ye-yy^ttzo^/i^fc^ ffi^3i, 3 9^60 

[0 0 2 4] iS?fC^*(*:^>f 2x^»^3 3*5 40* 

3 4a fe*7tt»Ci--6t«-^3 9 3 l{WJ£jL 

fe-T yv^ttfJt^PS^cir^Si: £ t>(c^3 2 so 



M&n,tcOV-y>xi*Z0kti:*)s iB-T-3 2, 39 
IB^JB2 0fS*fi»«B3&si»ii^*5 0 fcJb\ 
(Ofll^Tfi^^ 5^*^-3 3*541*3 4 a ^I^NftC^ 

[0 0 2 5] wiXfett*O^Wflc^>f y^- 

14, [ 1 fl§C0jf #eiilH3S&^^J 9 #x.S^CO^f*:^ 

5 0 L*>U Uttl^KBI 1 9(c^-T 4 5^i^tW 

eaadso/oowaffliw^^^ V s ?** t LTidf^Sit 

[0 0 2 6] WK, KJBtt»'CMc*±S*C off^ 
>T s^o»A»5te*r*f;fcSHi:fc: 

n (7)4 5 fclB«;f£*:»*i-Sfcfcfc:, [ l <@co{f 

l:iot*4SiCo f f £**>ir/ui-5*«fcas%;l 

[0 0 2 7] 

[*W*s**b4 5ti-5«l]Bl ^-hco£*><9, *-f* 

^*fi^^^^-fe^i-s*jfe"Cf4. ffiAa^^r^yu 

Ztzib<ni><DX&>io , fc\,^mifSlxmmxZZk k 
[0 0 2 8] 

B**l^«5*JgWtt, ^1*541/^2 co 
iB^F- 6«»fiitlRK+tJi» A ^co#te-r 

±«E»T-*cA***t-6«**fctt±«a«'T-^ba* 

mi<nffi*kmmm>GLk<nr$ic&x£ti s 
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[0 0 2 9] £/c N M*JS2^«6**^tt. ftl*5<fc 

^2(7)^^s^-r5m-§-e^s^ c f :i ^A^^ % 

*»6>ffl*Stt6«-»»«ft<Z) 1/4 J; 5 fi^SS©6S 10 
tT— y v^Sr«r^-r-5r ^{-ctoT^-Y y^-V^UiffSr 

[0 0 3 0] «*S3fc«a*»9iH\ ftl*5£ 

is 3 w^^stt a m i oflw-eattis * tcif a $ 

ffi^£ft6ff-*§-(£>&:^(Di/4 £ !>Sl/*fi<*<Z>ftl(ZH5 20 
i£S6&§£, *2feJ:tf*3<z>*-¥-*»«i-5JB2(0{B# 

*^£0>fflK»A£ft, ^>t 0 -^>^^pT^6^^ 
T#i83ftfcfti<D;*^:y^#«£. ft2 0>ei&R&£ 

j||K^i^C^S*fitetcoF H 1tc^tL^tfA^^ -Y^ 
HlftU ¥#ft:§jiT-tc J: oT«j»Sftfcft 3*5£tfft4 
<^c^ft^ftf¥A£ft, >T ^ ^"t"5 r 

1th<ox&>Z> 0 

[0 0 3 1 ] Sfc, »**4tc«S*3BWtt, Sl^J: 40 
tfft 3 0tt?-«:»Ri-S ft l off *e««K*J-»A $ 
ft, ^<7)1#^>e-y>^J:i9^fi5v>^tt-i'>t 0 --^ 
rt>o % ±fE«8^(cA**fett±ffiflg^P> 
W**tt6« -g-^Rfto 1/4J;^ Mi^ft 1 cote 
j&RSS*:, »2*5J:U5^3<0SS^«:ajHi-S»2<0{f^ 

**itt±ia»^d»e>aj***ts«*<z)Kfto 1/4 £ 9 
«v^sco»2oeai«te < !:, mi<Dt&*kmmm&k 

<0|HJlcf¥A$ft, ^yf-^y^^r^tSwtlcio so 



£ftfcftl (O^yf yttWLk* m2<Dt&*kmmm&k 

tStltzm2<DX<<( y^Wtk, &3<Di$*kmmmGLk 

<Dmz&\zivtz®&m*k&ffitti><Dx3bz> 0 

[0 0 3 2 ] tt*«5JC«S*a5^tt, ft 1*5 J: 

tfft 3 o«^&8MSrt-5« l <oflT»fi»«l8*«c»AS 
ft, *o«M4>r >t°-^>^J; 19 fcSi^^tt-f 

ffi^£ft6{f^coi£fioi/4 J: DMv>S$oft i<dB 
mm&k. «2feJ:t5»3 0iB^*r»Ki-5ft2<z>«# 

*fctt±gES^^bW*SttS«#cojfifi^ 1 / 4 «t «9 
S^ftSoft 2 <z>fiai;lMg£, ft 1 (DfiaUftKtft 3c7) 
«^to|H»c»A**tfcJB 1 co^Y vtf-^*R<te3MS: 
ft2oe^||K<bft3(D«^^<DratC|fA$4 v tfcft 

2(o^^t°-^>'^^:te#^^ N ft 1 (oesiflKK^mfli 

tK**ffii:<DlBlc**u^nWA*n, >f>t o -y>^ 

*fl:*^*cj:or«ric*ttfc!Sid3J:t^ft2 0^>r ^ 
¥J££, *2<oea»K©W»fc*l|a«ffiiw|lll(c-ttt 
eft»A£ft, ^ye-^SrpJ«t6ril-«tot 

ftfcft3:fcJ;tfft4<£>;x^ y^«i*«;ifcfc<z>-C*> 

[0 0 3 3] »*«6^«S*56Wfi. ft 1*5 J: 

t/ft 3 (D^T-^^m-r s ft 1 « -i-e iiSK * m# a $ 

ft2fe<tt^ft3<0«g^-S:SSBt-r6ft2 
ro«#eaSSK*t-»A*ft, ^^^^^t 0 -^^^ 

|CAA*fcttJilE«-?-^ba**ftSffll#<0jft«O 1 / 

4£*)m*-g:£<D&mm&k. fSKom^tmrnmiSLk 
wrajcjfASft, ^tr— ^^frBraci-sctfcj:o 

^ft/cft2co^^ vT-^Btk* m2<Dt&*kmmm<iLk 

OKi-lfA^ft, ^vt: 0 -^>^^pj^-t-6r iric^o 
^ftfcft3co^-< s/ffi:i:SrI^t)^&5 B 

[0 0 3 4] »**7JC«5*«Wtt, ft 1*5 <t 

t^ft 3 ©W^frMBH-Sft 1 o« ^-fiS&B^lcff A$ 
ft, ^>t 0 -^y^^^tS^^(Cj;oT^-f 
^»f^*rSBtU, **»*T-JcJ:oT«dtSftfcftl^ 
M^fSi, ft2*5j:t/ft3(^«g^SrggSR-r5ft2 
^«*fiitaK*Jcflp A^ft. ^cD^^^t: 0 -^^^ 

icA^^fefiJbSEifg^^baASft-SfS^ftficoi/ 
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11 

cofUKcffA $ n/c^S^T- fc *«x.^:fc^T*>So 
[0 0 3 5] »*3S8Jd«s*3SWfi, *i*5<fc 

tfSS 3 (D^T-^^M-T 531 1 (Dft^eilSSS^I-if A£ 

s/^3MS:fc, *2fcJ:tf*3<©«^«:»M»i-«JB2 10 
^irO^^SA^^^^^t 0 "^^^^^^. Jb 

[0 0 3 6] i»*«9^«S*l8Mfi, »l*5<fc 20 

tfJB 3 <D*^ 6 « 1 <o«#eSJSK f (Cff A $ 

^fyt-^ se^s fc mmm& t <o m a snt 

*fcf4±1B«-T-3ft»bU*S*b5«#<Z>tt«(0 1 /4 J; <9 

<Dmmm* t <nm<om 2 (Dm^&mstK t mmm& t <d 
ricffA$^cS2^^yf^^ sb 3 as 

4 v j-^wl t mmm& k com x*&<o a»o jitaeaaiw fc 
s^mffi t cor^i tcff a $ ix^sB 5 <o®mm* kzmx-fc 40 

k xmm#) \z % tDft&j > tr- y v * ic^ l t 

[0 0 3 7] 

[nis^ffi 1] ii tt*5swt-«5K 1 (Dmm.(omm 
&^-t\E}$&mx'hz> 0 mi (a) {c*s^-t\ 2fs^AtH 50 
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^0 Ofii£»te3asffiAS*xT^So 
[0 0 3 8] «HM fcS^Sffifccoratcfi^^ * 

f-fft-efe 5 F E T 4 ^SffA S tlt*5 9 , FET4COK 

T-6td^^ttrv>5 0 £ *>k, i«^2 fcs^m&fcco 
rat-^-f -y^a-efcs f et a a as*¥ASft-c*5 

9, FET4 a^KW^»^f*»^2lC^SftT*3 

[0 0 3 9] FET4, 4a^D^F (r^/ 

Uy>a>S!) FET(0^ ^i|«^6tCFETOt: e 
>^*7mEE$lT<oMR.fcfilJ)U£tiZ>k. FET4, 4 
a coy-*, Kt~r vHHteiS-f yisxkteV, iS3 

off, c o f f Sr^TEl 1 (b) J: 5 
k&X%Z> 0 

[0040] •JW^ejcovtHUSDi- St, f 

E T 4 , 4 a coy — K U-f Vf^fiiS-f > 

ffitH]3&teR o n £ffl^THj 1 (c) C0<fc k 
&X$<Z> 0 k^ZX\ 2(®WCof ft^yt 9 ^ 
^^z, ««Cft0ofi%j|ftB3-e«IA$ixd>c«|HlK 

Z = Z0/s in0 

co C o f f = (1 /Z 0) c o s 0 

[0 0 4 1 ] Lfc^oT, FET4, 4 a tlf tit 

7Mw^(:|j:gMK3 fc 2fmcoc o f f fcfWtt 
^yt 4 ^y^^zowi/4M»«^, c 
o f f HflSfifiWfw^^^ir/uS^tSo i-*fc>*, % 1/4 

si M^^tciURR o f f o^risaasti-cv^ 

cofc^ffi(c^6o Z<DtcZ>, SAtlMfiitSrcr^ 

[0 0 4 2] FET4, 4 a j&S^tb^lX^^JRflR 

cofc^tcii, ^l^P,£)tFET4(j:SRRonOfi 
^y^y^tLTIt, fiailftK3«(lffi>i: 

[0043] **5, rcofc t^tg^fflv^rv^/ t ^l^coT^ 
£v«T'IW7^yu-i/3 y^teis:^^' 

$ * < x t> x < , < fc teaaRKtt* > tr 

i/4it)ii/^$T'feti(i'J:v\ 
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[0 0 4 4] ~r-C\ BIlOlHlK^fflV^W-*^*^^ 
"To ID 2*2, R o n= 1 2 (Q) , R o f f = 6 (k 
Q) , Co f f = 0. 1 ( P F) t LX. -g^MSS^If 
AL^^^^^yf mi 2 (d) ) 4: 
(Bi (a) ) iw»A«**5J:t;7^yi/-^3V 

^tef+IJfilT'ifeSo **5, 2 0GHz(^Ptft)M 
*»A«3fc*H£fc»3fcat>, Z = 6 4Q, 0 = 51° £ 
Lt^-5o 10 
[0 0 4 5 ] H2^bflfe^4J: 20GHziCjo 

^-ctsjfetfloffi A«*fc Jzt/r-f y v-g vti 1 . 5 
d B, 1 4 d B-C£>Sco{c2tU *3M6fi»JcoffiA«**3 
J;r;7^yu-^Hy(j:o. idB, 23dBt*fc^ 

[0046] imM(omm2i ms^^m^^m2 
m2<Dmm<DMm*s ii^iowcMSFET 20 

4 a SrC o f f £ra£*»*fco*^v'* 7t'l^i 

[0 0 4 7] *l^*mi<o*lll4:raWJ:, 

6 K trv^^-^MffiKT^WESrHiaJ-f 5 £ F E T 4 
coy-*, KWyfflttiS'fye-^y^^/i^ 
1, 2IHfMfiii:*5. — *\ MW»6(c:ov^M 
i~5 <h F E T 4 coy— K W vPfl(iiB:>r > t°-^ v 
*<h#9, BS^-l, 2IBtt*»i:ttS. 

[0 0 4 8] "Tftfc)^ FET4W7M 
ib, COB#(Cfi, FET4teRof f 30 

tcof f (ommrnKtms ttzy, co f f ttemm 

^1 (7)^(7)^ ^P^^^^CO^^ 

BtSMfitttfl, FET4^ftC of f £r^-V> 
[0 0 4 9] Lfc^oT, Jgl 03llfe<7)^ffii:|S]«^Jf 

[0 0 5 0] 4:«n(cffi6 2fl^A-9HSSSB«r 

^"TlelKia-CfcSo 2«<©»S:AtB*» J f--C*>6fiH : f- 
1, 2fc<tU 5 l«<0*fflAffl*»-=F--e*>5*-T-8«r*«| 
LT*5«9, MtP«f6, 6 a icHi/iD L r6»JffliaEEtc: < to 
TW-T-l, 8Pb1(7>^1 C0jf^iSSSS<b^2, 8K(0 so 



ll2(Djf#teiijg&££^9#*L6 0 «B«T-8^fi2fiO 
FET9^y-^f(j:^yt 0 
«Sttrv>s 0 F E t 9 a (D y-x^fi^^f y t - 

y>XZ, ®mS0 6Oe^BS3 a ^Lt^2l^ 

[0 0 5 1 ] F ET 9(Dy- h«m*«fitl O^LT 
«B«l«-T-6 afc««S*LT*3 0, FET9a^y-h^ 

^ttissti 0 a &ft\*xmmm*6\zigM£tix\i*&a 

4, 4 a j&Sff A£tLT:fc5 9 „ FET4, 4aC7)KU-r> 

[0052] ei^n^3 a (Dmx&tmmm&t 

CDP^^(iFET4 b, 4c^J?A£*X, F E T 4 b , 

^6 a fc*»»«Sft-Cl^S 0 
[0 0 5 3] ^ T> #FETiSD*-K (7^^y> 

^mEE^TcoSJBE^r^PL, Wi8f6al:0Vffln 

i"5^FET9a, 4, 4aCDy — *, K W yfflfli^ 
^yt-yy^i^^ FET9, 4b, 4c(DV- 
KW yf^(i(g:>f tteZo *g 

2, 8m^2<oA#--fi&esK»xw^«&. 

[0 0 5 4] mmm^-e a iCFET(Ot°yft7 

tJB-T-2, 8Pp1c7)^2com^ii^^^iai:^ , 9, H 

4?fl5lHlKS:fl(r3S^R on, Roff, Coff £:JE!/>T 
^^i-<hlH4 (b) o«t 5t-*^*^-5o 
[0 0 5 5] kZZ>X\ F E T 4 a , 4 CO 2 fllCD C o f 

»x.5**#^>f7f] ilPlflti:, 

Z = Z0/s i n 0 

wCof f = ( 1/Z 0) cos6 

[0 0 5 6 ] L/c^oT. FET4, 4 a *S*tL«tfiXaf- 
7«ffiOi:#*ClieiS»K3 ^ 2f@<DC o f f ^T*»tt 
^>t°-^>^^Z 0Ol/ / 4^ft^^JFM^tt, C 

o f f te^mmz** >±/i>£tih 0 -rt£t>ib, \/± 
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[0 0 5 7] ^t, FET4, 4 a J&S-ttt-PiX^^ttJB 
co^dii, FET4a^b^ll^Eiti^ FE 
T 4 CDf&JgfciR o n *S£3HftK 3 T'-Y > fcT— ^ ^^W9k 

[0 0 5 8] ft:*b\ C<Z>££#«£JflV^TV^ftl^-t\ 

jKv^#«Tfi#*r^ y i — ^3^M^:i^t' 

$ * < X fc X < . 4>ft < b fce«»»tt»<D4*«M' > t° 

[0059] rrt% m4<D\m&&m^^zftn&m*7r: 

i5liRon = 12 (Q), Rof f = 6 (k 
Q) , Cof f=0. 1 (pF) b LT, IU4 (a) X 

^t*jafi<o»«oj»A«ife*5j:t5r>r yi — >a 
ttM^tcy^yx-foZo B 5 lessor, St»^**WlJ: 

[0 0 6 01 *43, 2 0GHzi:tJV^*t6&/ijfA 
*5te*tt*r»3fc«>fCZ = 6 4 (Q) , 0 = 5 1° b1~ 
5 0 ^7 7^f>W ?>^4 J: 5 C 2 0 GH z l:*5V^ffi* 
^SAfi^J:u:7^yu-v'3y{j:4dB, 2 5d 

B-cfcsowu *mm<otem<om Am^xnr^ 

y U — is a >-fi 2 d B , 3 1dBt'fc5, Lfc^oT* 

[0 0 6 1 ] £<b(C, ^77t'ij;^ltl^l/^\ ^ 

#60 FET4, 4a, 4b, 4c<7)^<0^£ 

Co f f lzmM*m&&M**'<is*Xm%&?L1tm& 

[0 0 6 2] [HlfiOJKffi4] El6ti*«M^«5m4 
«5AM«fc§^l, 2:fcJ:tf IfflO&iiA 

#x.5 0 SS^F-l, 8 WHS J: 2, 8P B l<7>«-f§-fiiiiftK*- 

j*, »«=>r >t°->/>^z, sftft e <z>ean*» 3 , 3 

[0 0 6 3] ^lil$S<4i:^l:|j:FET4^ 
A£*t, FET4W KW^fli^l *C»R**LT 
y-^JfS^ttSHSBffi^SJR^tLTl^o FET 
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4 o^- h*f-tt«St 5 LXfflmiQ* 6 ng&RSix 
T^5o ^ 2 S$Sft t Wl^Cli F E T 4 c 
<**LT*d9 s FET4cWKKy^W2l« 

F E T 4 c (Oy— HJH^-filggt 5 c ^LtW^ 6 
aK«jR£*vr^S 0 W8tlTOi«|:|j:FE 
T4, 4 c(7)t7^S4ftCo f f (DmaZ&m^ 

\,^m<D is? i i dsgjRsttn^o 

[0 0 6 4] £ T> #FET^D*-K (r-{/l/'7'> 
10 gyf) FETWl^ M«^6{:FET(Dt e yft 
^mEEJL^TcomEE^r^DL, fH»3B^ 6 a (d 0 VSrEPAD 

^ f e t 4wy^ ( kw ^m^m^o^—vis 

*bteK>, FET4c(Dy-^, KW^Iifi^yf 

e*BKas*»fcft0, ^2, s m<o%$ 2 (om^&m 

[0 0 6 5] alCFET(Dtfyft7 
«JE^Tw«EE£H]*DU »J#fi8^- 6 0 v?:Mt5 

20 ^l, 8RI<o«loA«6ttft|g»tXIR£:«6 a ft*5* 

jb^fi, am<o9si<nmttmms&mm<Dm&. fe 
t 4 fiiaisfitR o f f t*£**c o f f <Dm*mm\B} 

&X*&t>£-&Z>o ^U:©^, FET4©»£8t 
Cof {i, IeM3^, 1 1 (D^mcDo 

^fet4(7)Co f f \z.m^^&bx*nMm i &i>mj& 

VM/MjR«|»R£«ffifcftS 0 
30 [0 0 6 6] — ^r, 3r^S^ 1 1 <£>g&0 

a<05fe«Stdig;lSgtR o ndSS3K*ttTV>So ^Ofc<£>, 

[0 0 6 7] bfc^oT, *HJ6c0^ffiT-tt^<O«H4^ 

^S§3, 3 a*3<tT^^r^^^^ 1 1 &mW*&Z. blc£ 
otFET^tlC o f f Srdr^v-feryui-^r bfc 
40 t#6o C<D<J:^, *«£ffli^T^ft^<7>-C\ JKv^tfc 
"CAffftlf A**fc T-f y >s ^«Pttt *r»6 r i: 

[0 0 6 8] [Hlfi(D^ffi 5 ] [1 7 fi*|gW(C«5m 5 

<aj&ffira\ ±1BS 3 <DmM<ntem<n f E T 9 , 9aH 
^S:flfoi/4fifi»Bl 2, 12a -Ctt^tftx^t) 

so 6o :tie> i/4zgs®ssi 2, nai^yt-^y 
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(C*dV>T, FET4, 4a, 4b, 4c<7)^<O^C 
o f f lC^LVN@^ffi^f^y^>^T'a^mx.fc^^ 

[0069] imm(Dnmei ms^^m^^me 

mt)ii%*x&%iJ%*8ZM;ffii,xioK), mm^^6 t 6 
a\zmui-^mmEE^x^x^i, sm^mKom 10 

[00 70)^1, 8Kia*mtiLx<< v^m+x&z 

FET9^A^ntfci9, FET9WKK y^fi 

*xt^s 0 ^h^iffii o^ttW^e a 

FET4aM$tl, FET4a(7)KKy^ : f-iM 

^ 1 (c^£*xS <h b t)i:y-^»fil$itt:il 
£*xTi^£ 0 hM^fctfftStS a 20 

*z. SMsewgiiB3 a^A^tir^t), &m 

5 c a *C«jffi$ixTV^o 

[0 0 7 2] 6a(cWf51ff^ 

iricj: <9, 2o<Dff^fcii«^£i#<9#;tS;i 30 
b&X$Z> 0 #FET^D^-K (f^Uyv'ay 
SO FETW^ W»6(:FET^t s yft7S 
£EKT©«BE*HiaiL, «HW»^6 a JCO VSrBlJlDi-S 
i:FET4 a^y^, K W ^ffiVZM<<>\?—<?^* 
kte<9. FET9, 4cOV-X, KW ^P^tt^ > 

W^6a(CFETWt 9 y^7i 

*H=-2, 8B^JB2^«»eitai6dSi»a4:ftf9, 40 

1, 8iB<D*io«*eaftBf4ai»i:*6. 

[0 0 7 3] aB^F-2, 8PflG0S2<£>{f-S§-gil 

^(o«FFETfii««giR o f f bm&mmic o f f 
o^wffliiiKT-**?$n, mm$immzio\,^xtez<D 

Co f f ^JS^-2, 8m<D#A»*#tt**TS-frS» 
0£ftS o 

[0 0 7 4] L*»Lft!ftS6>, *M-CfiFET4a^i 
-f > t°— ^>-*-e£>67c#>, FET9, 4c£020(DC 

o f f £tei£#l!i&3 a bfrn : ftmv&*tef8rrz>* so 



/4ttft«fcfc«ffii:fc*. »t«Co f 

[0075] mn<oMm7'] i9wig^i^5i7 

^HlfiO^IBS:^i-flISSH"Cfe5o EI^^T, i4 

roifiAtBABf-efcSSf 1, 2#J:tJ<iffl<£>#iIA 
W*tf^fca*^8frA«LT:fc9, WS^-GaC 

Bi^D-r^wwfiEE^ioriffl^i, 8 wots 1 

KBIS&JKH^, 8W^»2 0«-9-ejtftKS:«J9*x. 
60 S-T-l, 8f B 1II«^^7fift^5FET9 
dSfflAStLT*5t). FET9WKU^y»l«^8(C 

So y-hWttSttl O&tf LTM»«*-6 a tcfflR 

[0 0 7 6] it, «g^2, S^^^^^t: 0 -^^ 

««« 0 <aea&»» 3 a>ast¥ASixT*3 0, 

So ^2 tliSftt^)ffll:(tFET4 c^gj^^^x 
F E T 4 c © Kl/-< y«f flif 2 Kl««Sii 

z>b bh^y-x^fcmmmm^mmztixi^o y 

^6. £"bt^ as^8 ir£2p«fl:^^ra(c:fiFET4 c 
©t7^MMCo f f tc^LV^g£f¥o*^ 

1 1 a*g^£*LT^& 0 

[0 0 7 7] £~t\ #J»iH^6 a {Cfpj[JPi-S«JESr^xL 
Sr ctdJ: 9, 2«IO«»eaaiS4rffl?)»x.5r. tsftS 
"C#5 0 ^FET^D^ — K (f^i^r^a F 
ET<£>»-e\ «^6aC0V^M6i:FET 
9, 4c«y-^, ^Hi^yt'-^^i:^ 
9, WF-i, 8IH<z>«i<o*»fi*ajB3ftsWiii:4 9, 
^2, 8M^2^fS#e»ftKtt«Wfi:*So iS? 
fc, a^FETC0tfV^^7«EEJeJLT^«JE 

&mn-tz>bM*2 t 8m<n&2<Dm-%&mi8ii&&mm 

bftQ. Wl, 8IB(0|Bico«*eafiKI*JiWftft 

So 

[0 0 7 8] t:5"C, JH^-2, 8 r^CO^ 2 Off 
iKRas*«G>»fi\ FET9j3j:^4c^7ttli^ 
0, F ETfiiSJgfitR o f f £^£^ffiC o f 

^t:wCo f f asiS^-2, 8 IB^»Aill**tt«:*T 

6 <n^M<OMMX7F LfcFET 4 a L&v ^c«>, 

FET9 CO7h^0#CO^^fi^r^ljffl IT 7cfl^lHlS8^*^c 

[0 0 7 9] LfttLtta'C FET4c(D 
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C o f f 1 l&£XfiB&fo&3 a 

tt*T»J*U r.o<t#, fci£l&S&3 aCO^ft^ Vt°-^ 

z <t 0 3 (3o^«D^ffi<o^ t mm\c& 

«C«LV^l/4»fij»Ki:*fllfii:/«Ct), *tStCo f 
ET 9©*t«f li«#eiftBi:S*tttW^lf A$ 

[0 0 8 0] [^co^8] ilOii^i^^f 

2<B<m*£Aaj**^T5«H : i, 2*5j:^i®(7)^ii 

g*KB**P2, 8^^m2^a#^SSg^^ { 9# 
i5o 88^1, 8lBJCtt*tt:^-< yflK'*5FET 
9tfMf A£*LT:*o9 , FET90KW >^(«^8 

iclfsmzti&k k t>lcy~*ag^Pf*a£T- 1 lc»ft£ftT 
[0081] S^F-sicfiWtt-o-^-^^^^ 

©#ft>fy^^z 0fC*L^l/4iftfi«ftl 2 
a^JK$nT*3!9, l/4Sft»Kl2a©t,5-* 

^V* Z ^j^FOiMI: 0 3a» LtHf 2 

FET4b, 4c©K^y« : Fli#*fiSMlB 
3 a 05iio**c*jttStb5^ i fcKy-*J»T-fl£*«(fc 
fc»«S*l-Cl^<5. h 5 b, 5c£r 

[0 0 8 2] ST, iM-f6aMDt5tJE5:tx. 
SritcJ:*), 2<@<7Mf^iiS&£^9#;t5r id« 
T*t£ Q #FET^D^K (x^^Uy-^aV^) F 
ET^ fflUSS^ 6 a I: 0 V^RljDtS i: F E T 
9, 4b, 4 coy-^, KW>f B 1il Wftli^ 

»*SWiitft9, ^2, 8Pfl<7>»2COfi^e*»g8tt 
aWfcftS. a CFET(0t 0 yft7 

mEEJ^T^mm^^D-r^i^T-2, 8fM2^ff 

[0 0 8 3] irr^-C, M-T-2, 8WWS2 0«ffiI 
aKjftSWiiW**, FET9, 4 b, 4cM7«t 
#9, I^IIlbFETfiilKRo f f 
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Co f f <Dmmm&&x*&*>-r^ t&xz, mm&m 

«lC*3V>T*5MCF ET 4 b, 4cOCof fW2, 
8IB<D#A«ite#tt«:*TS-fr6S!Bgt*6o *mM<D 
Mm*V& s FET4 b, 4 cCD2fl§<Z>C o f f kfemfo 
883 a kftnWm&* : f&f&'tZ>o *:(Dtztb. e&USS 3 
a <7>»tt>f > Z £ 6 &m 3 <DHffi<Dj£ 

»tt>f yt-^y^i;?l^ i/4ttft*Bfc«MBift 

F E T 4 b , 4cOMIlCof fWP^t 
10 is-tesui-ZZ kfcXZZo 

[0 0 8 4] ■^mm^wmx^ me^mm^mmxTjk 

LfcFET4 a ^#ftLftV^c#>, FET9Wt7^ 

Wtt'h£v\, £fc, r<^£#^M£/Bv>Ti^v^T/£ 
r^mSo ft*3, #3S*<a^lBfc::*5v*T, fet4 

b, 4 c if C o f f K^LV^^ft*-*^ 
20 [0 0 8 5] [H1K^1B9] HI ltt*»W^«SJB 

9<Dnm<nMm&7j<i-iB\&mxhz>o mi ikusi^tb 

Ata*fiS^-e*>5«^8 Sr*«LT*3D , «J»JB^6«C 

&k^2, 8^0M2^f-^-eit^^ , 9#^6o 

8W^f4*ffl^-f yflft^SP l N^t 
— K 1 4&WA£tlXi$*) „ PlN^t-Kl4W| 
IliDC^y MH0>*ir'^>* 1 7^tt^8Ci 

[0 0 8 6] £bt-, PlN^t-Kl4(7)iliij:fS 
>f >'fc! , -y>^C0 1/4jfi«»Kl 5*^LT»J«»?- 
6JC«3«Stb-CV>6fcfct>^, 1/ / 4^S^15C0- 

tirv^o **5, i/4M«i5^yt°-^ 
ki 4o^stii#ti^ ^tr—y^xz* i^e^gs 

»K3 a^«Jffi$tuTfe9, e5J|jBK3 aOflfeifflttDC 
40 hffl^-^v-* 1 9^^UT5a^-2fC»lR$ixT 

^ittC, PlN^t-Kl8(7)MlCgt$ix 
TV^o r^P 1 N^^f"— Kl 8 CD(gffiteg2JSmtel- 

Sic^nT^^> 0 PiN^t-KuoiSi 

PlN^t-Kl8©t7^ 
»48iCo f f (c^H/^S^^-v/n 0 >-^ l l^sigE 

[0 0 8 7] ^T, ^J»^6tCP lN^t-Kl 
4, l 8tc#LrW^r^fcft5J:5«tBEE«rHlJni- 
9, #P1 N^*- KWcfi^T >t°-^>-^ 
so 4»^l, 8fW^»lco«#e*ftK^*iii:/ji 
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igUl, WJ»iB^6^P 1 N^t- Kl 4, 1 8lC*j*L 
[0 0 8 8] W2, 8^^2<7>ft-§-eig 

S!fcrt s «ii0>»£\ PiN^t-Ki4d3J:(fi8is 
*7JMIi4^ r<z>##p l N^>f*— KttJKfittR 
o f f i*t«*c o f f «>*yB««EIB-C*fe**t, 10 

mm&mmc%>\,^x zcdc o f f 8Ba)#A 
m 6 (Dmm^rmx^ Lit f e t 4 a unssi-a*-?* 

[0 0 8 9] Ld»LftdSb, *Hlfi^>JKffi"C*i, PIN 

^t-Ki8^cof f t^r-r^^ 1 1 

3 a 4r*s«»|HllS*r*j«i-6 0 r O <£: £ fiiSlkK 3 a <D 
SiSiCo f f(Og»*^tvt/ut5-i:^t 

[0 0 9 0] ft*3, £X±(DMM(DmM 1—8 T'fi*^ -y 
Mx.tfP 1 h7^^ 

-ys^stms, fet^ohmsm^s J: o*mm<D 

[0 0 9 1 ] 

-y > tr— ^ coeaiilss-c * TgmBaMftric $ *t5 fc 
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[BB*>ffi¥ttK91] 

[ei 1 ] *&w\z.mz>m 1 o*K<D*«**i-imi&B 

[12] Hi &£xfiftte<D¥mfcx<< y ^*c«6if A 

So 

[B 3 1 2 oMkomtr^tBRH 

[m 4 ] 3 axtto^ttfr^-tiiiigB 

[HI 5] BI4*5«tt/t**o^*fls^>r A 

60 

xh% 0 

[17] *«Wtc«6IB5 0|llfe(DJ»ll8S:^i-|eISSia 
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